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it^e or the :kve::t:cn; 

RES IN- ENCAPSULATED SE. W " CON D**' — 

• • «. \ •* • 

A resin-encaosularec se-.-" c — n ~. 

^ ^ w *-» *m • * 

S lead frame which is shaped ir. accordance wi, h a - wc .,„ 
etching process to a body wherein a thickness cf i-.-.e. 

:-=c-5 is Iess . h . n tJ:at the 

* * c ' — C . . / , 

~ crr.c r i c * - ** • 

i.-.r.er leads having the thi = >r.ess : s «s --»- ----- 

o - ■-= - cf t.-.e 

i rane blank; and 
-ers-.ir.al columns integrally connected t= the inner 
leads and having the sane thickness with the lead frame 

c-ar.x, the terminal colons rcssess-' -3 =. ~ e ^,-^ *k 

• 0 — y - wC. u.*nn - shaped 

—-figuration which is acaotec - c be 

■ " ^ e e - e ' ^-o..y connected 

to an external circuit, the ter.-r.inai columns being disposed 
outside of the inner leads in a manner such that they are 

coupled to the inner leads * n a c< ^--w^ 

Ud - n 0 c_„ec.,2on orthogonal to the 

thickness-wise direction thereof, the terminal columns 
having terminal portions arranged on top ends thereof, the 
terminal portions being made of solders, etc. and exposed 
'o the outside beyond a resin encapsulate, each inner lead 
possessing a rectangular cross-section and having four 



surfaces incl-cing a f< rst s ...,.„ a 

s ---«=-e, a second surface. 

third surface and a fourth surfac- - e 

- • • e - _ r s i surfer* 

flushed with one surface of a 

ir.ner lead having the Schp 

* 5cr,e — :<r.ess with the ---- 

blar.k while beino opDcse* ~o 

- r - ie - -° *-.e second surface, 

□ ana f ou r t u ^ r _ _ . ^ 

depressed toward -.he inside of the inner ' ^ " 



2 * A -esir.-enraos-j 1 at 

- *- - - — 

c n -s snaoed in a~^ : ^ 

etching process :o a body wherein a t-:-„*c s ft , • 

x.iess or inne. 

- ea ds is " <= c e - - - 

- ...e leao f rsme biank> 

comer is • • 



ir.ner leads having the thickness less than that of the 
-ead frame blank; and 

=.r,ir..l eollan , ,, :e5 .. a .. y con „ ec!ed to jnne _ 

«=s eno hevi,, the £5me :hic . aess iead ^ 

"* ter " inal — PO.....!^.. co lu „. sh . ped 

CO " ,i '"'" M " MCh iS » b. --ctrici, connected 

t« .n extern., circuit, the t . iaiMl colu „„ s ^ 

«o»pl.d to the inner leads in , airecUon orthogcnal to (h> 
tMc k „., s -wis. cirection thereof. po t t io „ s of cop e „ ds of 
the terminal col u „„ s bei „ 9 exposed to t „. outslde ^ 
resin encepsulste. eech inner >„ a po S!essi „, . rectangular 
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cross-section and having fo-.-r surfaces < ~i 

surface, a second surface, a c ._.-. 

s^.^ce ar.c a fcurt 

surface, the first surface b--- • 

^, — _ fc - cr.e s j r i - ~ 

c: £ rer =ir:ir.c portion of the inner * ^ = - . . _ _ 

— • • • ^ % — — & 

- - e -eaa fra.r.e cl--ic v'- • " © 

rhe seccnc surface, and each c* -~ e ----- - - 

c ar.c 

s-r:a:es havinc a ccd'-pup c « a _ ^ . 

• - - w 2 r c. zr.e i.nsid 

c - whe inner lead. 



Sc.T5 



;he resir.-encar.su: 5 - ed c±>-- . 

w _ , r device as 

c-airr.ee in claims 1 or 2, v~*-©-~ - 

1 or cr.ip is 

received inward o* -he - . . 

e - -eacs, and eleccrcc 

semiconductor chip are electrira'* 
leads through wires, resoecriv^v 



ces of the 
y connected to the inner 



?s..c. 5: sei.:conc'jc:cr device as 

claimed in claim 3, where'- « MH 

" ~ - ea ° frame has a die pad, 

end the semiconductor chio i s nou-'ed onr« -k. • 

• - a • - eG onto the die pad. 

5. The resin-encapsulated semiconductor device aV 
claimed in claim 3. wherein the lead frame does not have a 
die pad, and the semiconductor chip is fastened to the 
inner leads using a reinforcing fastener tape. 



6. 



The resin-encapsulated semiconductor devi 



ce as 



»»1»0 v] 
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claimed in claims 2 cr 2, whe^- > -k. 

fastened by means of > ns -. -. - . . ;„„ 

u * E - ? 5 a=r.esive rc ;h e sec 

surfaces of the inner leads or. cr.e 



electrodes are located. 



surface t'-o-o ,.- . 

— ♦ * . . 



w..3wC.^r cr.iD ere e* ec- . 

•» • • t ^ — 

surfaces of the inner leads t--o---~ 

j-,.. «.;es, - esoect ;. v= * v 



The resin-encapsulated semiconductor device 

claimed ir. claims 1 or 2 who — -• 

^, wne.e.n tne se.-r.iconsuctc- 

•-ster.ee to the second surfaces of -h- ^ . 

• er .ears bv ^ - - — 

-.-.erecy to be electrically cor. - -~ -k* • 

. - w.ne inner leads. 

(DETAILED DESCRIPTION Or THE INVENTION! 
i- r l£-D Or THE INVENTION) 

The present ir.ver- < ->- 

r -°" -elates to a resin- 
encapsulated semiconductor dev- - e CJ --hi» 

e c =.-°°le of .neeting the 

requirement for an increase in -he 

-ne n^...oer of terminals and 

resolving problems which a-e r*„e»w 

a.e caused _in association with 

position shift and coplanarity of an outer lead. 



(DESCRIPTION OF THE PRIOR ART J 

"6- 15(a, shows the configuration of a generally 
known resin-encapsulated semiconductor device plascic 



lead frame package,. The shown 

semiconductor device includes a die pad i 5 » bavin 



ed 
9 a 
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semi conductor chic i£20 r.ou---^ -■ 

...OL... c e :.-ereor. ( outer : e = o S 

-t-..a..,.y connected tc the „ I9S<I .., 

— • w..e o • - - - * . 

* c - - • . . --cC.S 

~ / ccr.ci-s wires * ^ ~ 0 

" ~ "* ^ — — - «- «~ r. r. set * * - - - - 
--ps of :;-g - -- er leads 15:2 ^ 

'- e cad = - •_ . 

' p . ~*0, ard a r « s • n - r , 0 ^ 

--d-n .viU enccrs- s 

^ ^ w w C r c ^ * r> • 

F * e seniiconc-jctrr zr > u 

fron exrerr.al szresses a—' • 

°— - c -^:na^:s. This res— - 

encapsulated sow ,- , . 

c.auctcr c » - • - ~ <=. . r 

* * c » r — ft - 

r ~--P 2520 e - 



ocr.cir.g cad * e 

- » ^ - # _ s 



25 



w/ encsssuiat'-^ ^ A 

....... .. ' ••--cenauczor chip 1520 

- a ~ri :r.;s r»s •*--.» ~ - 

8 -° er - eacs ->22 is equal to - a - 

t „ w .. !«-CMdL-::cr chip 25 20. 

15.b) shows the conf « — 

°" <=. a monolayer lead 

::a " 5 ' JSe - £s a ~ asse.-nblv r.e.-nb*- -* 

_ . ' ne -"---encapsulated 

semiconductor device shown in - 5 - e w 

_ -a .So. such a lead frame 

-.i.-uoes the bonding oa d * oy 

A * or mounting the 

semiconductor chin -v.. { _ .. 

cnap, w n e inner leads 151? k~ • , 

5 <-° be electrically 

connected to the <; 

c...p, w ne outer lead 1513 
».-ic, is Klth t ,. , nn . r 2 „ as ;5!2 aM ^ ^ ^ 

•»e.p.„i. tl n, the semi c»„d u =t=r chio wit. t-e -.,.„ H 

. -K-.j t..e .es:n, and a 

trame 2515 serving to supoo-r rho • 

y o support the entire lead frame 1510. 



This 
when 



Such a lead frame is forced from 



such as a cobalt, 42 alloyfa <2h Ni-F< 

a pressing working process cr ar. etchir.c c — -*cc 
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2 hichlv r c - ~" ■ • - 
e alloy; , :: 

allov bv a 

• m 

= is a cross-sectional view ..... . 

a * 

- . . *. ~_ : _ o . : d fo) ( -f ) . 

recently, there has beer. crcw-c • 

• ce.,ic..3 rcr tr. e 

mini a tu • • - a ^ • •» ~w 

c and recuc::or. i r 

encapsulated semiconductor device er.olovi.,3 ... d 

Ilk£ Ihe -eac frame (plastic • * ie „ . 

r c^w^u .e e - ..erne packs re} and the 

increase cf the number c - - p — - - - * e _ r 

S-wcpS-J; c t r C 

S * A ^ ^* • % 4* M a «m> * 

r peonage as elec---,--- 

s.tcre-.'jses are 

■"*•-•»-»..--• — ~ ~" 

"- e cecree cf the 

integration cf semiconductor dev -----o-.* ^ 

-..wrecse progressively. 

- s --«c.psu:a:« s semiconductor package, 

particularly quad plate package (Z'??s i and thin ouad flat 

packages (7Q??s> have eac- a --o--^ 

a - - e ° --y increased number cf 

pins . 

lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 

lead frames having inner i»ads 

* iiuic. ._acs a. ranged at comparatively 

large pitches among lead f-ames 

* acaa ..ames .o. semiconductor packages 

are fabricated by press wr^n-- 

y press working. However, lead frames 

having a large number of fine inner leads to be used for 
forming semiconductor packages having a large number of 
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pins ore fabricated by su^-ec- - • • , 

«- r^e orde** r>* n . 

c * Dl u • nun to ar. * 

r process, nor a cr 

working. 

. ne etchinc or oc°s s r - - 

c _ e c *" *" Z. — 



r lre inr.e: leads wi • : ^ e _ .. 

-e -e-rrioeo 



" e r e i r. a *" ~ e r 



reference :o FIG. fi~<- - 

• ■ ^ _ ^ — 

shin sheer of a 'V'c<-pcc 

CK " e£S ~ n r - e of C.25 :a le 

frame blank i<2 0 ) is cleaned Mr ^., v , r -~ ... , 
s photores ist , «u^h pc - 

- € CcS°*^ - ~ _ ^ 

containing potassi'j.T. d-'c* --^ ~ e - 

Sc - - -'.ve a o e r. t 

spread in photoresist ril-.s 142: eve- -k. 

- - e -ejOr surfaces o 

~ ~ e rr * ln film £s shown ir. "3 
--en, the chotores * s- 

£ = re exposed, through a 

-s.sk of a predetermined setter- -a )<---- 

, -o l.g.-.t emitted by a 

" : =- n --press'jre mercurv • s — . , _ _ 

' - c -*" a — -- " sheet is immersed 

- a developer for development to for. a patterned 
P^cresist fi: m ; <30 as show, r:c . i4 (c , . ^ t||- 

««, sheet is subjected, when need. be. to a hardening 
Process, a washing Pr0C ess and such, and then an etchant 

containing ferric chloride as * • , 

" es a Principal component is 

sprayed against the thin sree- inn - 

sr.ee. 1C10 to etch through 

portions of the thin s~ee«- - * • n 

s..ee. _« j0 not coated with the 

patterned photoresist :n?n 

s.st s ,020 so that inner leads of 

predetermined sizes and shades a- e 'ormPrt a « „ 

• e -e ..ormed as shown in r T G 

14 (d) . 
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1 £ £ - 

cars , 
In 



25 



rhen ' " h e patterned rec- s - 

KS are re e~ 

p — f " - «*> i«e i. c .... 

-rese having - ne * , . 

e-S w - ="--ed shapes =s S "-w- •- 
- -ucLt..T...iea areas - . 

— «p» ^ ^ • • 

rcrr.ec: by -_.,e 6:ching ^ " 

ca ».ied, an adhesive do'v'»'-« - 

■c the i.-.r.er leads fcr '.v a .. nr 

--xaw.on, predetermined tab -a 

ber.t, when need be, and the c<e Da rt - 

c_ e pad depressed. . e 

' -- 3 -- ss ' - K -e etchant etches -«- e 
--o . s ' ee " -a both 

1,1 C - Me t^i-becc • 

v~ Kr.es s cr.o :;;o-... c _ ^ 

" w * s psroer. ci' — * ^ - 

*"° "• he which limits • '. ' ~~ 

— — ..;c .'jr::p - - — 

" ££: Patches cf lead *- fin e« 

a - . w sneet is 

wne major sur-arpc a<? 

fc " ces as "own i n riG. « 

- .ne etching process, i- -■ s w 

whea -h« ^ead frara. 

a --ne-ano-space shaoe, - Kfc 

. . h e smallest oossib'e 

V s between the lines a^e ^- 

— ran 9« of 50 to 20C% 

""-ckness of the th«n s'-..- 
, . ee -' rrom viewpoint of 

-ormmg the oute- l paH v 

lead hmng a sufficient strength 
generally, the thickness of t , e -hin ,k 

0 ... 6 * hl " sheet be about 

u>12 3 nun or above r lir . K „. 

rUr ' herm ° re ' ^ ^ of the inner 

leads muse be in the ranee of 7 0 to so n , 

- ox ,j to 80 Dm for successful 

Ulre bondino. wsor. i-k- . . 

"9- K.ien the etcning orocess 
_ T y H-ocess as illustrated in 

«•« • «« to e , SM . 
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fire — ?s thereof are arrange- a: £ pitch 



sec;: 



nr.. 

However* r e c t r - -r * - - 

~ ^ - - ■ • ^ - £> J _ C 

se.r.i rcr.ductsr package requires ir.r.er l-a-s a • 

... .... .a,.ge _ , D -- t :ar sr .*- - er 

O.leS ™. iChen a lead fra-.e is fabricated by prcressir.r 
sr.eec of a reduced thic>-«s« c--^ 

outer leads of such a 'psr x . ^ \ 

- sucn a .eoc . - a-.»e is not large enojeh 

withstand external forces that r.av be acc' 

the subsequent processes ... 

. r c< . csser^. i r.g crore: 

*r.d a chip counting process. Acccrcingly, there is a lim: 

" °- --"<-sss si the th-r. sheet : 

enable the fabrication of a -i.-.ute lead frame having fir 
leads arranged at very small pitches by etching. 

An etching method previously proposed to cvercorr. 
■• c ~- es subjects a thin sheet to an etchin 
process to form a lead frame after reducing the thicknes. 
of portions of the thin sheet corresponding to the inne: 
leads of the lead frame by half etching or pressing to for* 
the fine inner leads by etching without reducing the 
strength of the outer leads. However, problems arise in 
accuracy in the subsequent processes when the lead frame is 
formed by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
example, the smoothness of the surface of the plated areas 
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20 



-s unsatisfactory, the <->- e ~ • c - ^ e ^ 

J e - -- = cs car.rot be 'c--c 



25 



- r:c£:: "3 process intricate. - c 



:«5d frame accurately for bc.-.s-r.c an-' 

?-£re-akir.c process must be r*-**-*- -..^ . . 

-*--e "£..:;-: tr.e 

- - aisc :e; £ cc:-. 

— — — - - 

r ' ~ ~ ~ ~ P - a t er.a kmc orocess — 

* w ..e t r. i c /: r. e s 5 - f 

. s o. .he :h» sheet ccrresoor.circ -w. 

w • ^ - . . e ir.r.er 

wc^s. • "'js, this d r e v* d ■ • c * v.- — . _ „ 

*" cv * 3 - s -> proposed etc---- ^ 

■ 

-as -ct yet been acclied - D < . 



fabricatinc cr 



ocesses. 



.'SUBJECT SCATTERS TO S£ SOLVED B y -wr :NV r NT:0N) 

w e c:r - e - hand, because a 

c : cr > among inner leads 

..ace narrow 5S , he number of ig ^ 

is considered important to know whether a problem is caused 
or noc in association w it „ pcsit;on , Mft or eopl . Mrlty of 
an outer lead when implementing a chip mounting process 
Accordingly, the present i.-.vent.on has been made in an 
effort to solve the problems occurring in the related art. 
and an ob;ect of the present invention is to provide a 
resin-encapsulated semiconductor device capable of meeting 
the requirement for an increase in the number of terminals 
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end resolving probler.s wh< c u p-p , CA , . 

" * e - e Ccused :n assoc; 

pes: tier, shift and coolanc-* -•• — ~- ~ 

~ - ~* --v/.No 5 JSJI' — vi — rrc*. 



25 



^. r c c r c i r. g t o one asoect 



t ■*"*• e **ecfi-- 

4 ~ — »»•..-. 



-here is provided a :es:r.-evc-s- - - , 
usir.c a lead frame which is c-erie-'^ 

c w w w» we. . : 

twe-s-e? etching process :o e body wherein a th- 
inner leads is less than that =; ,;, e Iead fr£ . 
comprising: inner leads havi.-.= the 

~ c - cc.'j.Tr.s i : 

- -w — • -e. .eecs a r. c - e v" - n - - « 

..C....C _..e same : 

w -~h the lead frair.e blank, the 

' '-.ifi: columns dc 

- s edaorec 



ss less 



a cc. j-r.-shaped conf icu~a- - ~- 



electrically connected to an external circa'- -w. 
c::u,T ' r;S being disposed our sic* 

— — e inner .eac 

manner such that they are c - 

i a.e t — wO tne inner lea 

direction orthogonal to the thickness-vise di 
thereof, the terminal columns having terminal p 
arranged on top ends thereof, the terminal portion: 
made of solders, etc. and exposed to the outside b< 
resin encapsulate, outer surfaces of the terminal c 
also being exposed to the outside beyond the 
encapsulate, each inner lead possessing a recta 
cross-section and. having four surfaces including a 



*mo v; 
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Lb 



surface, a seccnd serf 



c ' c 3 5 ewe ana a 



surface, the first surface be::.: •"•jc^ _ £ e . 

rer..e.r.ing poitior. of tne i.-.ner leei ~ 5v --~ e 
thickness with the lead frame c*--> w— *~ c. • » ** - 
the second surface, and each zi the 



of a 



— — 



surfaces having a cor.cav 



cf the inner lead. 



e shape depressed tcverd tr.e ir.s 



According to another aspect of the present invent- 
there is provided a resin-encapsulated semiconductor cev: 
using a _ e a d fr ane whi c h is s ha ce c i n 

* 

tve-step etching process to a zzsy wherein a -.hick-ess 



accordance with 



inner leads is less 



lead frame bl ani 



comprising: inner leads having tr.e thickness less than the 
sf the lead fra.T.e blank; and terminal columns integral; 
connected to the inner leads and having the sa.-ne thicknes 
with the lead frame blank, the terminal coigns possessir. 
a coi-jrr.r.-shaped configuration which is adapted to b 
electrically connected to an external circuit, the termina. 
columns being disposed outside of the inner leads in i 
manner such that they are coupled to the inner leads in t 
direction orthogonal to the thickness-wise direction 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
outside beyond the resin encapsulate, each inner lead 
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possessing a rectangular crcss-sec:ion and ^ 



surfaces i'nciudino 



a ---Si surface, a second surface, 



tnird surface and a fourth surf c ce, th 



-rst surface re; 



r.ushec with one surface of a re.-air.ir.r zzzzizr. zz : 
inner lead having the sar.e thickness with -- e 
clan* while being opposed to the second surface, a.-.c e = . 
of the third and fourth surfaces having a concave she: 
depressed toward the inside of the inner lead. 

According to another aspect cf the orese-- •-v—- ■: ~- 
a semiconductor chip is received i.-.ward of the inner leads 
and electrodes fpacs) cf the semiconductor chip ar 
elertricaliy connected to the inner leads through wires 
respectively. According to another aspect of the present 
invention, the lead frame has a die pad, and the 
semiconductor chiD is mounted c -'-e ~< * 



to another aspect cf the present invention, the lead f 



pad. According 

rame 

dees not have a die pad, and the semiconductor chip is 
fastened to the inner leads using a rei-nforcing fastener 
tape. According to still another aspect of the present 
invention, the semiconductor chip is fastened by means of 
insulating adhesive to the second surfaces of the inner 
leads on one surface thereof on which the electrodes are 
located, and the electrodes of the semiconductor chip are 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 



smo v; 13 



another aspect of the cresen- ; -ver ; v -ho c«~; 

cr.ip :s .astened to the second surfaces of the inner 

oy bumpc thereby u be electrically connected to tne inr.e 

leads. In the above descriptions, in the r^ - - - - 

:err:r ' £ - columns have terminal portions which c-e 

or. -Co ends c f the t ° Tpi ia 1 *» ~ ^ • -> c - , . - - * 

portions made cf solders, etc. and exposed to the outside 
beyono the resin encapsulate, while it is the norm that the 
terminal portions comprising the solders, etc. are exposed 
to tne outside beyond the resin encapsulate, i- is r .ct 

necessarily reouired for the -e~* J -*i n 

J • — c - c c - ? - - ..ens to oe 

projected bey end the resin encapsulate. Moreover, while it 
is possible to use the outside surfaces of the terminal 
columns while they ere not encapsulated by the resin 
encapsulate and they are exposed to the outside, the 
outside surfaces of the terminal columns which are not 
encapsulated by the resin encapsulate, can be covered by a 
protective frame using adhesive, etc. 



[WORKING FUNCTIONS J 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using 



• * 



_ . , ~ »- ^ — o - - u - _ 



c • i — 



a mono-layered iead frame shown >- r- G . e 
required, it is possible to prcvide a s<= 

• * UI A ° rtr :r. esse-* ■ - 

pcsirisn shift ar.d cololanaritv c- - - 

:r.e use of a xjltr -pir,r.ed leai 

— - — - - - — V • • M to 

:n:er - eacs r.ave a t r. i c k r. e s s ^ec 

V • • 

* _ 

:ra: o: " : " e lead frame blank by a two-step etthi.-.c =r=c*« 
that is, the inner leads are arranged at a fine ----- -- 

meet a demand for an increase in the z>- - . . 

e - = , cy usir.g the lead f r = - 

- s -<=~rica:ea oy a twc-s;e: - 

be described later with re --e-*-~ ft 

surface cf °p ^ _ ^ „ 

.a-.. ..,..e. .e = c r.as copi anariry, ar.d i 

excellent ir. wire-bc-cir.c orccertv. e^ci--a- 

* • - - - • 1 c^-c^wo.., since t. r. < 

first surface cf the inner lead is also a flat surface and 
the third and fourth surfaces are depressed toward the 
inside of the inner lead, the inner leads are stable and 

coplar.arity width upon wire bonding -process can be 

enlarged. 



-w i , rne seccr. 



(EMBODIMENTS) 

Embodiments of the resin-encapsulated semiconductor 
device in accordance with the present invention will now be 
escribed with reference to the attached drawings. First, 
resin-encapsulated semiconductor device in accordance 
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with a first embodiment of the orese — «-- V e~-*~- 
described hereinafter with reference r-: c 
FIG. 1(a) is a cress-sect icr.al view zi -r.e 
encapsulated semiconductor device a cccr dire -~ - - - 
£ embodiment of the present invention. ~'r. * • - • . _ . 

sectional view of an inner :es= raker, slcr.g the iir.s 
o. ..G. 1 a ) , and FIG. 1(c) is a err ss-sect icnal vie 
terminal column taken along the line 51-52 of .FIG. 
Moreover, FIG. 2(a) is a perspective view c f the 
1G encapsulated semiconductor device according to the 

embodiment of the present invention, FIG. 2(b) is a 
view of the resin-encapsulated semiconductor device o 
2(a), and FIG. 2(c) is a bottom view of the 
er.capsvlazeo semiconductor device of FIG. 2{a). in F 
^5 and 2, a drawing reference numeral 100 represents a 

encapsulated semiconductor device, 110 a semi com 
chip, 111 electrodes (pads), 120 wires, 130 a lead i 
121 inner leads, 131Aa a first surface, 131Ab a s 
surface, 131Ac a third surface, 131Ad a fourth surface 
terminal columns, 133A terir.ir.al portions, 132B 
surfaces, 133S a top surface, 135 a die pad, and • 
resin encapsulate . 

In the resin-encapsulated semiconductor d< 
according to the first embodiment, as shown in FIG. 
25 the semiconductor chip 110 is placed inward of the ; 
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leads 1 ~> ' - c ~ K 

s Con be rea«* \- «- ~ ~ 

.-'Cw — : r a * - - 

• * "* • 

w - ,lcr ' -s eposes to -«.. 



• » to m. 



•e-e tne electrodes 



,e ft" 



3=cs • • - • 

c : 

' -or :r.;c 220 a-e a ~~ 

' c2 - v cor^ft — o ^ 

- ' e - -~ t r.e se: — * c _ _ 

~ r ir.rsr lead 1 i - 

- - - ft . i* 1 

-snr.ect i c~ between 

e ;.0 or zr.is embodime-- «-h *- 

e - c * 3 a " externa: C ;r:-j:: s 

c:h: eve 2 bv -< J„ 

- g :r.e res::-^-^.. - . 

— - w s - ^ ^ via r K ° - o ----- • 

* — - e - .... r.a z -j. 

• "* --•»- ••cr.-'-b.i-s m£=e 
= - £ s «.7.i- spherical soke.-, o- a mti 

6 ze:r '- s '- Portions 233A located or. - e - OE e , 

w -~ s ---- -espectiveiv. --, 

• — • 1 to . . e 

resir.-er.capsulated serrr cc-d 

cevrce 2* -k^ 

- s r-oz necessarily 

.0 . oe g protective fra-ne • 

-.o.ne js w and instead, a 

structure, as shown in FIG. ■> mi .■ - ^ ■ . 

- n wV -=-"> no protective 

-rar.e is used can be adopted. 

The lead frame 130 used , v.. 

usea , n C h e semccnductor device 

200 according to the first P T b 3 -n. n . 

---s- e.Too.inen: is made of a <2% 

nickel-iron alloy. Therefore, -h e : OJlrl , 

=-e, .r.e iead frame 130A which 

.-••» . « s te .„ 1B „ e . „., 4n8 shapM by ^ 

• ,e " la9 PrOC "'- iS " !•«• f»— =30. , ead 
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res; 



thickness less than that of i*. 
other Dcrtiors C^m ^z*-* - - - 

^ v. .iv/j.a . ucin ^3 IS .;c £ e r V 9 £5 5 

er.^tpsuiatir:^ the semiconcioc * c- r- * - * - n ..... 

Moreover, although the lead frame ijca wnir- ;« rrcress 
y e t cr.i n « z o have r _ 

Jse3 - r - Ihis embodiment, the lead frame ■ s -~ * ~ 

such a ccr.tcur because portions except the inner leads 11 
and the terminal columns 133 are not necessary. • ~- e --e 

• e5QS -31 have a thickness *0 H-p w-*~*-*. 

' — w -ereas tr.e portion 

cr the lead frame 250 cth«~ - - - - - w ft . _ ... 

-eacs 151 have 

■ £s v.;: mm whicn ::--c S --s-a- _ - . . . 

5w_.._s w ~e tr.ic^r.ess c 

« w»..w c_ w ..e .ec: iram 

130 except the inner leads 111 .,. y ao - have che thicIta „, 

of 0.15 mm. but have a thicx.-.ess o: 0.125 rvr.-0.50 mm which 
is thinner. The tips of the inner leads 132 have a small 
Pitch of 0.22 mm so as to achieve an increase in the number 
of terminals for semiconductor devices. The second face 
SSlAb of the inner lead 132 has a substantially flat 
profile so as to allow an easy wire boding thereon. Also, 
as shown in TIG. Kb), because the third and fourth faces 
132AC and 231Ad have a concave shape which is depressed 
toward the inside of the associated inner lead, a high 
strength can be obtained even though the second face (wire 
bonding surface) 131Ab is narrowed. 

In the present embodiment. since twisting does not 
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occur in the inner leads 13: irrespective of whet.-.- 
inner lesds 131 is long or nor. The inner leads havir- 
contour, fiJ shown in FIG. S(a,, in which the tics -, a 

.leads 131 are separated one 
prepared by -:- e etching process, ar.d the i.-.ner leacs 

resin-encapsLlated after counting the se.r.iccr.-- - • - 

therecn as will be described later* 

ir.r.er leads 231 are long in their length and have a 
tendency fcr the generation cf twisting therein, it -c 



however, where 
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impossible to fabricate the 
the as shown in FIG 



- - e c v etc."* — -~ " — 



ettnmg tne lead frame an a state 



•a). Therefore, after 
•* e - - w.ps of tne 



inner leads are fixed to the connecting portion 2313 as 
shew., in KG. 9(c) (f). the inner leads 111 are f-> :e d with 
the reinforcing tape 160 as shown in FIG. 9(0(0,, -K e -> 

■ 

t .". e connective Dcrt'ors "■ ■> " ^ _ _ 

. y o..s 3 i =re not necessary in the 

fabrication of the resin-encapsulated semiconductor device 

are removed by a press as shown in FIG . 9(c) </n), and a 

semiconductor device is then mounted on the lead frame. 

Hereinafter, a method for the fabrication of the 

resin-encapsulated semiconductor device will now 5e 

described with reference to FIG . 6. First, the lead frame 

130A, as shown in FIG. 9(a), which is shaped by the etching 

process as win be described later, is prepared such that 

the second surfaces 131Ab of the inner leads 131 are 
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cirected upward (FIG. Bla)], 

Then, the senuconduct c- : - - 

~ -~ - - ° -s rr.ountec or.: 

c^e pad 125 such tr.at the surfaces of the ........ 

Cr -P -7^ o~ which the electrons * - - 
cirecred upward ITZC. Sib)}. 



ere c::£.-;a- 



Sexz , after the S6^ ; ^^n^ _ • 

^ w w n or cr. * p ::o is 



r ast 



or. t o 



wne c:e Dad 125, o^^. 

' w ' e e.ecrrooes 

- — — v _ 

semiconductor c K • n ' m , n n^-t -w» 

w...p .ic ana .ne second surfaces 22lAb cf 

inner leads 121 are bonded with ~— c -v^ 

c.. v .e: using wires 



»' FIG . = t r-\ \ 



Subsequently, encacsulatic- • s 

t s - a - - -ec cut with t 

— °- a - -esin er.ca=su:*-« -^n 

• - A0 - "hereafte 

unnecessary portions of t-» "ea-- 

- e = - -rame 230 which ar 

protruded from the resin — £D i--:. 0 

-.e?s.. a . 9 .<0 are cut by a ores 

'o fern terminal columns -33 , nd £ , so . fc . >i(j# 
1333 cf the terrr.ir.ai columns 133 :."G. 8(d)). 

-r.er., the dam bars ^6 * _ 

"°' .rane portions 2 37, etc 

of Che lead frame 130A as shown in FIG. " 9 are removed. 
Next, the terminal portions 133A each made of the semi- 
spherical solder are arranged on the outer surface of each 

terminal column 133 to fsb-< » - 

' oC —" e a -esm-encapsulated 

semiconductor device (TIG. 8(e)). * 

Thereafter, the protective frame 180 is arranged by 
— n. of adhesive around an entire outer surface of the 
resultant structure in such a manner that the side surfaces 



r.-iii<y US 



the terminal columns 123 ere covered 



ne semi concjc:;: c'ev;:e. 



^ «■ 



:r::ec:;ve frame 16C serves 



leaking into a cap be:weer. t r.e resin er.carsulate ' arc 



t ermr.a _ co:'j,t.:,s c:e to r r.e that the size 



surfaces : : 



the terminal col unr.s are excese: the cu* « • w -^ 0 - fi -.. - 
crack is not formed in the semiconductor device a r.e the 



breakage cf the serr.i cor. duct cr de 



ire ;s avoided. However, 



persons skilled ir. the art will read 



- = - 1 - "/ appreciate 



ecessanly required to previze the protective fram< 



- - ~ • .-..so, wr.en sue n an encapsulating process dv the r e s i r. 
is carried out using a cesirec mold, the encacsula; ino 
process is implemented in a state wherein the outer side 
surfaces of the terminal col urns of the lead frame are 



so.T.ewnat protruoed out of the resin er.cacsuiate . 



A method 



for e ten m a the 



lead frame of the first 



m embodiment will now be described in conjunction with the 
attached drawings. FIG. 11 is of cross-sectional views 

* 

respectively illustrating sequential steps of the etching 
process for the lead frame of the first embodiment. In 
particular, the cress-sect i cr.al views of FIG . 1 correspond 
to a cross section taken along the line D1-D2 of FIG. 9(a). 
In FIG. 11, the reference numeral 1110 denotes a lead frame 
blank, 1120A and 1120B resist patterns, 1130 first opening, 
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1240 second openings, 21SC first concave pernors, 11c 
second concave portions, 1 1 "7 0 flat surfaces, and llrC a 
etch-resistant layer. first, a W2ue .--soluble casein, resis 
using oocassiu.v. dichromate as a sensitive agent is rcats 
ever both surfaces of the lead : rare blank 1111 r.ace r: 
<2t nickel-iron alloy and having a thickness cf about C.l 
mm. r J sing desired pattern plates, the resist flirts ar 
patterned to form resist patterns 1 12CA and 1 12C3 havin 
first opening 1130 and second coer.ir.es 1140, respective: 

•:r:3. 11(a)). 

The first opening 1150 is adapted to etch the ieac 
frame blank 1110 to have a flat etched bottom surface to a 
thickness smaller than that cf the lead frame blank 1110 in 
a subsequent process. The second openings 1140 are adapted 
to form desired shapes of tips cf inner leads. Although 
the first opening 1130 Lr.zljzes at least an area forming 
the tips of the inner leads- 1 1 1 C , a topology generated by 
partially thinned portion by etching' in a subsequent 
process can cause hindrance in a taping process or a 
clamping process for fixing the lead frame. Thus, an area 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter, 
both surfaces of the lead frame blank 1110 formed with the 
resist patterns are etched using a <8 3e ' ferric chloride 
solution of a temperature of 5"7*C at a spray pressure of 

59:54) vi 22 



s i 



• • > v 



2-5 kg/or. The etching process :s te-T-a-^ 

_ r 

°- .:me when 

c - ' — Sw recesses • * * 

w • • c • c c 

etcned bottom surface ha^e a ----- v, 
~. :-;:kr.ess cf the 2ea-« _ '. 

** -»—>.. . w « . c r ■ r** ■* • - 

• 1 -:-r.s-?h both surfaces c* ----- - 

-ccc trar.e cl--/ " • 

£ ' e 5 --'---*-eous:y etched ir. ~» — .•-„. 

°-. v etchi.-.o 

-- -s -.ecess2ry to s'nuw,...,... 

7 --•nj-.ar.eo. s.y etch both surfaces c 

the lead fra.ne blank 1120. The - 6 - 5n , • 

- £cSM w *y =cth surfaces c 
-■"•« leac ; rwne bIank n ........ 

e 5 £ r. e cj « v ^ - - - a - 

- •« .* " * 

t irr.e t - 

secc.-.oary etching process as will ~* -.".r-'K.. < - 

:c - 5 - tlrre -cken for the or * , 

^cvj.. -Cfc y ez china 
processes is less than that raker. ^ .... „ 

- cSS etching of 

~~-y ere surface cf * 

e car* cn which the 

resist pattern 2220B is fc — e~ s-.w. 

• ' -..e surface 

w .->e first -^^oc«r««r - • - * 

~ esses ~ :0 respectively etched 

c - --e trrst opening 1:30 is e --»> u 

e e -y =oated with an 

e--=.,-resistant hot-melt wax (acidic wax type MR-WB6, The 
inecc inc., by a die co.ter to form 6 ~ e-ch-re^ 

layer 1280 so as to till up - h - 

»P .... ...s. recesses 1250 and to 

cover the resist pattern 2220A ,ris. 11 re. 

1= is not necessary to coat the etch-resistant layer 

2 2 SO over the entire por->'on 6f . K . . , 

P°.~on of .he surface provided with 

the resist oattern M5n» 

■ 1/ufl - However. ■> r <« _„„<•_ 

«-» -t is preferred that 

th. ..c h -,„ ist .„ llyer !!B0 fce costea 



...... 
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Pcrtica of the surface formed with the first recess* 
end first opening 1130, as shewn ir . FZZ. ::•: = ;, - 5 - £ 
is difficult to coc; tne etch-res!* ta.-.t layer = r 

~ r. S S'Jrf = C° n** » • • r •* -'•»*»*.. x - - _ ~, 

* * * 5 . r6C;££fi 

Although the etch-resistant laver 1150 w £ y e — ' ■■ ■ 

embodiment is en aikali-scluble wax, 6 , v s --*-' 
resistant to the etching actio- of the etchant soiut:: 
remaining somewhat soft during etching rr.ay be used. 

tor forming the etch-resistant layer '• * £ 0 •« ■>.-.. 

the above-mentioned wax, but -ay be a v £x of a jv-se 
-v?e. Since each first recess 11=0 etched by the or 

adapted to form a desired shape cf the inner lead t: 
tilled up with the etch-resistant layer 22BO, it is 
further etched in the fell owing secondary etching croc 
"he etch-resistant laver '.ISO also erns-i-P* - 
strength of the lead frame blank for the second etc 
process, thereby enabling the second etehing process t. 
conducted while keeping a high accuracy. ■ it is 
possible to enable a second etchant solution to be sor. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The increc 
spraying pressure promotes the progress of etching in 
direction cf the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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pert icr, of the surface forced with the first recesft 
and first opening 1230, as shewn :r. "13. 11 ■ z) - z 
is cifficjit to cod t tr.e etch-resi* :ent layer llrC z 
the surface portion including the first recesses 
Although the etch-resistant layer 115 0 wax er,cl:ve: ; 

■ ■ 

e.T.boci.T.er.t is an alkali-soluble wax, anv su*---' 
resistant to the etching action of the et chant soiut:: 
regaining somewhat soft during etching may be usee, 
for f crr.ing the etch-resistant layer 1180 is net lir.it 

< 

the above-mentioned wax, but rr.ay be a wax of a JV-se 
type. Since each first recess 1 1 EC etched bv the or 
etching process at the surface formed with the ca 
adapted to form a desired shape cf the inner lead t: 
filled up with the etch-resistant layer 1280, it is 
further etched in the f cilowino secondarv et china croc 
The etch-resistant iayer 1150 also enhances the r.echa: 
strength cf the lead frame clank for the second etc 
process, zhereby enabling the second etching process t< 
conducted while keeping a high accuracy. It is 

20 possible to enable a second etchant solution to be spr. 

at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The incree 
spraying pressure promotes the progress of etching in 
direction cf the thickness of the lead frame blank in 
25 secondary etching process. Then, the lead frame blank 
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>tn sicf 



s of the 



d toward 
me blank 
ess, the 
( resist 
Thus, 
9(a) is 
arranged 
it layer 
I20B) is 
ving to 



rame as 
.he lead 
in this 
uckness 
e first 
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s-faces 131Aa 3 f the rips of the inner leads as sh,,-. 
-^C- 2. are flushed with one surfaces of remaining 

CI ".e inner 2 2ads hav-a - u o c - - ^ ~ , • 

* - - Scr.e thio.r.ess w: : - 

fr5rre whiIe be -~S opposed to the s eccnd surfaces ^ 

" r * e - ~ 1 r o c r.d fourth s • • - * * ^ o c 

• 5 a^es c re :or.7,ed «-~ - * • • . _ 

sr.ape which is depressed tows- .• _ 

- t3Wd - — e i ..si ce c f the 

-eacs. Where a se,icon=u=r or chip is ,o,nred =, , he ...... 

surfaces 23'Ab of rhe inner leads by means of b,^ s 

electrical co^.o-^ — , 

--wD ...ereoerweer., as * - a «- - 

' " a semconduc: or 

device a *■ rr ^ - : — - * * _ ■ ■ 

a _...o er.t as w : ;: C5 describe: 

hereinafter, an increased tclera-~« ^ 

. o. .he connection by 

ou-ps is obtained when the second sur-a-e i 3 -- h h 

° " e -J-.-.o has a 

concave shape depressed toward the inside of the inner 

lead. To this end, an etching method shown in FIG. 12 is 

adopted in this case. The e -c-*-~ -o-v^w u 

-nc e^c w method shown in FIG. 12 

is the same as that of "G • . 

* -° • association with its 

Primary etching excess. Afstr completion of the p rimary 
etching process, the etching method is cSnducted in a 
manner different from that of the etching method of FIG. 11 
in that the second etching process is conduced at the side 
of the first recesses 1150 after filling up the second 

recesses 1160 by the etch-resist layer 1180, thereby 

comoletely oe r fora- 

y pe.. orating the second recesses 1160. At this 

time, by implementing the primary etching process, etching 
" Side ° f rhe second oP«"i"fl. H<0 i, performed in a 
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sufficient manner. The cross se— 0 - ~ .... 

°" eccr. inner * -a - 

-nciucino its z • d '^^ 0 w ^ . - « 

" efl — ccccrccr.ce v : - h the ezz ~ 

4". nod or TiG. 12, has a conca 
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Vfc sr.ape represser ;:w c:: :r - 



mside of the inner 1 



ead 



C w 
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d . . c w ~ in : ± £ . 6 f w ) . 



-ne etching method in w u • ~- 

- e ..: ::::occ 

== ~ s '-"ec £: - w o separate s:ers, resoec- ' • -c < 

• r *•* — • • «. . . c . 

cf FISs. U and 12, is generally railed a "tvc-step etchir.r 
*ethcc". This etching -ether is »•>-•.•»--. — ... -•- 

- • • • » . » G « > 2 

° es::5: rireress - ar < obtained. The ---- -- 

...et.ncc usee 

to :3cr::a:e the lead fra^e " 

sncwr. m FIG. ? involves - - a 

- - • ."e^^oQ a no 

the method for feeing a desired shape cf each lead frame 
portion while reducing the thickness of each pattern 
.orrr.ee. z n particular, the etchi-c -ne--a^ 
possible to achieve a desired fineness. m accordance with 
the method illustrated in "Gs. 11 and 12, the fineness of 
the tip of each inner lead 131A formed by. this method is 
dependent on the shape of the second recesses 1160 and the 
thickness t of the inner lead tip which is finally ; 
obtained. Tor example, where the blank has a thickness t 
reduced to 50 Dm, the inner leads can have a fineness 
corresponding to a lead width Wl of 100 Dm and a tip 
pitch p of 0.15 nan. as shown in FIG . 11, e , . 2n the case of 
«in g a small blank thickness t of about 30 Dm and a lead 
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width wi of 70 Dir., it is possible to form inner le = ; 

having a fineness corresponding ;r an ir.ne- ^sd — ' - 

0.12 ..xt.. Cf course, it may be oossLble to *-« 

* * * * • • • • m • ^ w ^ 

« 

having a further reduced tip pitch by ad-.-jstir.r 
thickness t and the lead width w; . 7ha- s -~ 
inner lead tip pitch p up to 0.08 a blank thickness 

to 25 Cm , and a lead width Wl ud to 40 H- - 0 

obtained . 

In the case where twisting cf the inner le*ds ~-ec w 
occur ir. the fabricating process, as in the case where the 
inner leads are short in their length. a lead frame 
illustrated in FIG. 9(a) can be directly obtained. 
However, where the inner leads are long in length as 
compared to those of the first embodiment, the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
where the tips of the inner leads are bound to each other 
by a connecting member 1313 as shown -in FIG. 9{c)(-f). 
Then, the connecting member 1313 which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
FIG. 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in FIG . 9(c) {< ) are cut to 
obtain the lead frame having the contour shown in FIG. 
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5(3), 3 "p>r'^»''"'''^ - 

. .e.n.o.^..g rape 1 £: < a 

generallv use" 1 p c c ^ 

wj>c, cs snown FIG. 



» * » 



connecting menbe: 2213 < s . 

-s c_ c. means cf a sres 

^-.ain.the contour shown _ r . S ._. D , . 
-evice is mounted cr. - - e 

c 5 . p • • • 

reir.rcrcir.r tape attached 

-_s 0r - e -~ 

ser.iccr.cuctcr dev"co • c - 

. w . „ - a r e s i r. 

condition where the 

* c v - ,e *eac frame sz' m - - e 

- cS -r.e tape . 

^-usrrctes a cjt r:--- 



— css-seccicr.al share as s~v- - ^ 



* re - - P ~- the inner ' *-a~ * - - - 

~ re -ead fra.r.e u 

" tne semiconductor o'ev* -~ c 

~- s __rst embodiment has 

• • • e w 

• ° n a s an fir-n eP i . 

- — - s... c _ e isesc-d surface) 131 

wr - ::n - s s-jbstar.tia 1 1 v ■ 

■~-e_3_e r. c s a wicth 

5---....y ?rea:er than -he width _ 

- = ~ opposite su.-fac 
The widths w: and W2 (about 155C 

~ J:T1 • ere more tha-^ - v 

* .r.e central oor--o- ~- - 

po.—o.. te - e tips when viewed i 

the direction of the inner lead t-ckness tk 

c r ness * Thus, the ti 

of the inner lead has * , _ 

has a cross-sectional shape havin 

opposite wide su-'aees t« 

" S - To - his ^d, although either o. 

the opposite surfaces of the --a -ma 

-.->e ..p i3^A can be easilj 

s-iectricaiiy connected to a c e ~,- 

a sen. conductor device (not 
how.-.) by a wire 1 ?oa nmi 

-^0A o. 1203, cms embodiment illustrates 

he use of the etched flat su"a-e <?> r u < k 

su - c - e for "^re-bonding as 
hown in FIG. 13(D) fal -.^ 

Ma) ' Jn rIG ' ^ reference numeral 



9-8205 



• • w m » 



131Ab depicts an etched flat surface, :32Aa a surfer* 
-ead frame clank, and 2 2 1 A and 1 2 IS, :esce:::velv, - ----- 

portion. in the case of 1- ZG. 13.3; 
particularly excellent in wire-bcr.dir.c crrcert v, :5: : • = 
the etched flat surface does net have rourrhr.ess . - - - 
13[/n; shows that the tip 1331B cf the inner lead c: tn 
lead fra.T.e fabricated according to the process illustrate 
in "S. 14 is wire-bonded to a semiconductor device. Z: 
this case, however, both the eppesite surfaces cf the ::r 

-..e e. -e c c c re .. = t, cut nave a wiJ-h smaller 

than that in a direction cf the inner lead thickness. In 
additicn to this, as both the eppesite surfaces of the tip 
13315 is formed of surfaces cf the lead frame biank, these 
surfaces have an inferior wire-bcr.cin? property as compared 
to that cf the etched flat surface of this first 
embodiment. TIG. 13(-; shews that the inner lead tip 
1331C or 13312, obtained by thinning in its thickness by a 
means cf a press (coining) and then by etching, is wire- 
bonded to a semiconductor device (not shown); in this 
case, however, a pressed surface cf the inner lead tip is 
not flat as shown FIG. 13 < - ) . Thus, the wire-bonding on 
either of the opposite surfaces as shown in FIG. 13( — Ma) 
or FIG. 13(— )(b) often results in an insufficient wire- 
bonding stability and a problematic quality. The drawing 
reference numeral 1331Ab represents a coining surface. 
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A modified example of the resir.-encarsu: = 
semiconductor device in acccrda- — w--~ 

» r. s - 1 r s 

embodiment of the present invent i-cr. - ... 

— — — w <-^«-«.C;j 

-erei-cf ter. 71 Z-s . 2(a) through 2's? are : : - tt . : . 

views cf the modified exs-.ple of -.he res •- — -*-«..•- . 

s — -or cevice m ac o , 

' — «- ■ - — - . . e 1 1 r s t 

embodiment cf the Dres°r" -s VA ^ . „ 

cevice of the modified example as shown in r:-3. 3; a) , 1S 
different from -at of the first embcdimert - -w a . a 

pes: tic- of the die ced 2 25 is --*-- P ~ 

e -' -..c _s, tne c:e 

?cc 133 is exposed to the outside. => v . 

^- - ~y ...e _ c _ t na t the 

o.e c£c 135 is exocsed to t'^e - e - - 0 

~* e s_ _e, wr.e r.eai dissipation 

property is improved as ccr.Dared to t-e P ^ H - fl „ 

-~ - ^ Sw emoodiment . 

"iso, in the semiconductor device c* ~ 

~. - - e ...oc ed example 

« shown in FIG. 3(b), because the die pad 135 is exposed 
zo the outside, the heat dissipation property is in-.proved 
as compared to the first embodiment. LT.like the first 
embodiment or the modified example as shown, in FIG. 3(a), 
in the present modified example as shown in FIG. 3(b), 
because a direction of the semiconductor device 110 is 
changed, the first surfaces of the lead frame are 
established as the wire bonding surfaces. The modified 
examples as shown in FIGs. 3 (c) , . .3 (d) " and 3(e), illustrate 
semiconductor devices which are obtained by modifying the 
semiconductor devices of the first embodiment, the modified 
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example as shown in FIG. 3, a, and the modi: . 9 , 
shown in FIG. 3(b), wherein the se.i-s.he-- 

net used, and instead, the - co surfaces c: -.-.e 

==:-=:.- s ere directly used as -.he ter-iral 0------ 

= en- ire -a.-.uf eccuring procedure can be si-ci • 

•'•ext. a resin-encapsulated semi conduct or device • 
accordance with a second er3odi.Te.nt cf : ;, e cr ,„. 
invention win be described. r:c . <(a) 
sec-irr.al view of the res;-o.^ s ,.. . m ^ 
cev:ce ir * £ — -rdance w;-h r ;- e C4i • „ u- ^ 

o 

present invention, riG. < fb> * « - ^ 

* ^ - ^ 5ec.^.cr*al view 

• • • 

^ e. - eacs , token a 1 . - A . . 

6,1 c y _i-e A3-A4 cf 

-G. < U ), and riG. < <c, i s a cross-sectional view 
illustrating a terminal column, taken alone the line B3-3< 
of r:r-. < ( „ . 3eC ause an outer appearance of the 

o. .. iS secona embodiment is 

substantially the same as that cf -* e Sfflh -. 

»..e ...st emboaiment, it 

-s not illustrated in the drawinos i n — , 

c.awmgs. in t;G: 3, the drawing 

reference numeral 200 represents a semiconductor device, 
210 a semiconductor chip, 211 electrodes (pads,, 220 w ire s, 
230 a lead frame, 231 inner leads, 231Ab a second surface, 
231AC a third surface, 231Ad a fourth surface, 233 terminal 
columns, 233A terminal portions, 233B side surfaces, 233S 
top surfaces, 240 a resin encapsulate. and 270 a 
reinforcing fastener tape. m the semiconductor device of 
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this second embodiment, -he * 

* 8 - £cC f -'«ns« 230 does — 

d ie pad, the semiconcuct c- ----- . 

inner leads 231 oy the reinfc----- - 

*ci\er.e; tare ~ ~ ~ 

the semi cond-.-ctor chip 220 is electrice 

elecrrDces (cads ) 2 < ' 

- c .s-:.aces 2 5 * i - - -- - 

inner leads 231 by wires 222. sc , 

. - sc , _n t.-.e case c- - - 
second embodiment, similarly . 

electrical connection be-w e -r 

— --e-n .ne resin-encacsula- 
seir.i conduct cr device 200 c' - - - , 

c..c a r: extern* 

circuit is achieved by to •-- -• 

y -o , c- 9 resir.-er.caosulat- 

semiconductor device 20C va - 

-ermmal portions 233 

ea^n ceir.s "ace cf a 

_. • solder, on a printe 

-ircuct substrate, wich the „ 

-•• c - Potions 233A iocatec 
on tne tcp surfaces 2~~s --" -• 

.ne terminal columns 233 

respectively. 

In addition, the serve— ■ 

mmt . .. ° eVlce cf this second 

. element does not have a die pad as shown in riGs . 

.Orb,. The manufacturing method.of tHk semiconductor 
device of this embodiment using the lead frame ^o* w hich 
is s h . ped by the etch ing ?recess i$ Mb . t . Btl-lly ^ ^ 

as that of the first emborw»- 

embociment except that, while in the 

case of the first embodiment, the w^ e bondin 

-ne w.. e bonding process and 

resin encapsulating process „ , 

y P-ocess are performed in a state 

wherein the semiconductor chio < s 'astern r 

lp - s fastened to the inner 

■leads, in the cas» 

case of the second embodiment, the wire 
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bonding process and re «<- B 

encapsulating s ^, ecs . 
Pe-.o-aea m a state where ^ -«.. 

• eiSMe - together with the ' 



• » . w • c p c — — - 



-3 



20 



25 



r -astener tape 

-~- -r.r.ecessary Deri — - s 

S c - 3 :re - ^ ... . 

--"i.-.g process after res-n " " 

— ~~ e...er,: eo *n ~ k 0 • 

1 same w 5 v a £ - 

— oa>« *30 as shown in rr G , . 

-0(a) i s c . ■ 

same ra— e- So w • w c ~-a.ned m the 

— e - ^ wh ^h the : £ad f . = _ c . 

c ' " s obtained. In other v-~ s 

s . ? :he -esuita-t 

--s-.-.e Detained after etc- -- e 

r-~ ... „ s'-ctcre as shown « n 

obtained. chl . . "- j0(a > 

thls ««>e, the ccrve— - a „i 
'as- — - . , «"-ve....on«l reinforcing 

tape 260 (the polv*--. 

10 (-,(0, » . , -' e) " Snow? > in FIG . 

'>-M°), which performs a , 

rT ^ c - 9 Motion is used. 

----- 5(a) throuoh 5r-> - , a 

c --ss-sectional views 
— ws..a.mg modified examles „* « • 

c , . -so. ..,e semiconductor device 

- -e second embodiment. T he SPm ,„ ^ 

-ne semiconductor device *c 
shown in rr G = - e lce as 

" m = 5ndU «" «MP wMc, th . , 

«"et.d do»„».- d Th . - ".etrod., ls 

n a * fl « The modified pv 
5(b) and k, , examp.es as shown in FIGs. 

*(b| and 5(c), illustrate semiconduc-or h. • 
„k- • ouc ' or devices which are 

obtained by modifyi na t h. 

-ymg the semiconductor devices of th . 
second embodiment snn 

wuiment and the modified evam«i- 

8 exam Pie as shown in FIG. 
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5(a) ' herein :he semi-scHe^ ~ i ^, ■ 
rhe t0 P surfaces cf 



e net jca- 1 

instead, 

-ne - er^ • • 



— e.._y u-seo c S the terminal 



*-*•«-... w — — 



= -"st outside, a checking operatic- bv a 

easily Derfo^^' " 

* • — ■ 

.er, a r »s--- P ^ • 

*-s... e.,_ 0 p S u_eted S er-'- ; 

- - e accordance with a 

e.-occimer.t of the s -...- 

oe cescribe- r-~ 

sectior.a: view of " : v e , oc , 

• ea "er.;ccnduc:c 

5 OHai View il tns- -a- < 

•- ev> ----stratino a te--w 

w - :ake ~ «i©ns the i ine 

" " of r:G - 6(b). Because a- i,.-., - 

a- -u.er appearance of -he 

semiconductor device of -~ e -n. 

— e — -s third embodiment i« 
substantially the same as that o* -k. f 

4k °^ th ! flr " embodiment, it 

-s not illustrated in the drawees. i„ rj S 6 - rH w 

in . a*,. 6, the drawing 

reference numeral 300 represents a semiconductor device 
310 a semiconductor chip, 322 bu , ps , 230 a ^ 

inner leads, 331Aa a first surface 331ak , 

swr.ace, 331Ab a second surface 
332Ac a third su-*ac<» ts-r-. 

"~ace, 33 iA d a fourth surface, 333 terminal 

columns^ 333A r*»rm,-«*i 

t ^jjai terminal po r :io"« -i-t-sn - 

P fclo,,s ' 3338 SAde surfaces, 333S 

top surfaces, 340 

3 <0 a resin encapsulate, and 350 a 
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reinforcing fastener -.ape 

" " he sen; - = onc-jc:or dev... 

-r.is thi rd embodiment, the sev-^ 

^ * 4 c se.T,. rone — u 

fastened to the second surfaces 35"^ - -, 

- ~ - C X "he burros 32 1 - -©~__.k.. 

. * <-.ereby be elect r i ** 

: to the second surfaces 331Ab. The lead ---7-7'""" 
contour as shown in r;Gs , . Q *~ 

oy -he. etching process of r: G . / 

-s sr.ovr. - - r- 

— *-UfD;, ootn wid . hs W1A if,." - . 

£r,d bc "°~ ends of the <^ e - 

e. -eccs -31 are •* u. 

' * — c center Dortic- n - ■ 

... ^ --section 

c .ha. the second surfaces 2^Ab - - • 

... ... D -~e mne 

---cs ___ : S depressed toward -- e - - - • ~„ - 

— e ...s.oe zz the inner > ee - 
-no tne first surfaces 33_Aa «-e - • . 

e — -« • oesrred finer.es 

car. oe ootained A'cr, 

A ' SO ' Wren : -~' e —'aces 331 Ab of 

-ne inner leads 331 are elec- „ 

C " y to the 

ser._cor.ouct or cr< D , 

s.n.p Via oumps, easv cc-nec--^ 

(-c.nec._on can be 

=ccor.p_ished as shown in FIG. "3(0), h > 

-J(O) (o). rurther, i n the 

case of this third embodiment as in -k 

' " in 6he cas » of the first 
and second embodiments, the elec-rical eo- 
„. e-iec.rical connection between 

tne resin-encaDsulated i 

. u.ated semiconductor device 300 of this 

embodiment and an external c< w «. * 

CU -" iS Sieved by mounting 
the resin-encapsulated semiconductor device 300 via the 
-rminal portions 333 A each being made of a semi- spherical 
-oe, on a printed circuit substrate, with the terminal 
Potions 333 A located on the top spaces of the terminal 
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columns 333, respectively. 

In addition, unlike the semiconductor ceV-. 
embodiment, the semi con a — tor d»v--e e * 

embodiment uses a lead frame w— — c c v a ^, - 

— aniJz * — ^ • ' -5 sr.spec cv tr.r ♦ 

process as shown ia r :G . :2 However, -- e 
method of -.he semiconductor device o* 

substantially the same as that of the first ertbcdt-er 
except that, while in the case cf the first embodiment, th 

wire bonding process and res:- ~ = ~c^ - r .• 

• r ."--».rss ar 

. ... c s . Cwe wneretr. the semiconduct =r chio • 

fastened to the inner leads, n -- e r . . 

^ ^ ' - • 1 — e case c: tr.is th*- 

'"' e Wlre bcr.dino process and resin 

encapsulating process are performed in a state wherein the 

semiconductor chip 31 0 < s *p<:-o-*w -~ 

u ~ s -"-e.-ec to tne inner leads 331 

via zhe bumos . Also, 

' --w..ng process for the 

unnecessary portions and the - e — -ha! ™— 

e ~ e nai portion forming 

process after resin encapsula t • no o-nrpcc 

K u - c ^--^v process are implemented 

in the same way as the first embodiment. 

m 

FIG. 6(d) is a cross-sectional view illustrating a 
modified example of the semiconductor device in accordance 
with the third embodiment of the present invention. m the 
modified example of the semiconductor device as shown in 
FIG. 6(d), the terminal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
the terminal columns are directly used as the terminal 
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.portions. Because the protective :- 2re 5 ... 

--e...e - s not usee a r. 

side surfaces 333B cf the - = — 

-c c. coi-j.--.* 333 are exec- 

to the curiae, a checking oDe:a-« 0 - fcv a . 

* . o.. cy a test, etc. - = - 



rssir -~ ens *P$u.;sted c c -.. 



e£ s::y performed. 

* ♦ 

dev " e in accordance with a * a ..- s 

e -0-._h er.ooctr.er.t e- 

preser.t invention will be describ-d r— , . 

Cl - ' fa) is a cress 

sectional view of the res* „„• 

— Psuiate: se.r.i conduct z 

=evice of the fourth embo=i-er.t, ? :s. 7 (b > - s - 

-s c cross 

sectional view illustratino i-.-.e- "ea-^ --• 

■— -ea-s, taxen along th 

,i-e A7-A.e of FIG. ?(a), and r-3. 7(c) ' s a ~-~e c 

view illustrating a terminal cclu- -.1,.- 

' - c * en along the lire 

37-38 of FIG. 7(b). 3e-ause -n « - 

se_ause « a outer appearance of the 

semi conductor device of th- f „, . 

— " s fourrh embodiment • s 

substantially the same as that of the em s rt -- 

-^e Sv embociment, it 

ls nc ~ illustrated in the 

r - a * IG - '/ rhe drawing 

reference numeral . 400 represents a semiconductor device 
«10 a semiconductor chip, m pads , a . ^ ^ ^ 

inner leads, 431Aa a first su-f*<-» ^->^w 

"rst su.face, 431Ab a second surface, 

OlAc a third surface, «32Ad a fourth Iurf , e . 

• kfl surface, <33 terminal 

4 " A -">-"-"". <»B Sid. surfaces . 433s 

"-OP .««..... . resi „ encapsuUte , 4M <?0 lMuUelB9 

""•"v.. In =he , emlcondgctor device of this 

°" e SUrfa « ° f «<• chip „„ on 
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e • *» ■ • 
S f * ; 



surfaces <32Ab of the i. 1n -r K 

-•"'-r _e c cs <3i by the ir.s_J 

adhesive <70, and the pads <i: s -~- ... e . . . 

c — -- ,e --rs. surraces 

of the .r.ner leads <31 are eiec.r.c«-i v ..... 

other bv wires 420 e«-.- 
fourth embodiment uses the ss-p * c . ^ 

• • • — ^ . . ..5 j 5 i 

' cnt ' wn -cs tne contour as 

10.5) and 20(b). Also, in the case c: -.hi 

ertbodinent, as in the case of z - e *< , ... ... 

w *- e --St ana se: 

embodiments , the electrical ~ ■ 

e on cetween the res 

so. o. eroodir 

find an external circuit *s a-— 

" s ^-- ve - counting the res 

s_m._oncuc.cr cevrce ,'C0 via the terni: 
Portions <33A each being .ace of a semi-spherical sold, 
on a printed circuit substrate, with the terminal portic 

433A located on the too su-fa-es =>' -h« -„ 

. »-'e.es o. .he terminal colun 

<33, respectively. 

riG. 7(d) is a cross-secticr.ai view illustrating 
modified example of the semiconductor device in accordanc 
with the fourth embodiment of the pr'esent invention. j 
the modified example of the semiconductor device as show 
in FIG. 7(d), the terminal portions each comprising th 
semi- sph erical solder are not provided, and the to. 
surfaces of the : terminal columns are directly used as th, 
terminal portions. Because the protective frame is no, 
used and the side surfaces 433B of the terminal columns o: 
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eXP ° Sed <° < he —ice, a chec,^ ODe . 
e -=- can be easily performed. 



; --' r ---s or ~H£ invention; 
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present invention 

c -^a:S' ,, fl 

se.r.i conduct o- dpu<r a , * 

cr.eo lea- 

--«...«. wr.::s is caoab^e o* — 

• ..16 6 ~ * ~ - - ~ _ _ 

c -*•"=•"•= for the 

- ~ c r e a s e d r-p*— 

we number. Fu — 

' *..s r e s — 

encapsulated seniconcucto- • 

- •ver.ricr. does n^r • **'- s 

5 not require a c-a~A. e 

- w -°- e ^ c: cut-—- _ . 

- ~ 0 . cr oend : - - 

cm oars as in c'-e e-«* ~r " 

~— e > - ' ~ --ane havi.no 
" ecds " shown ia r;s 

.,s a result of =his# 

' -• s --««=»psulaced seiaicoPdL— - „ • 

Probl.., in that th. have a 

naC the outer leads a— — 

£ssor ,- 3 .^ . or a Problem 

^soc.a.ed with coplanaritv. r, 8d .,.^ 

a . wo tnese 

- ^ .he resin-encpsal.ced se-^,,. r 

a ^- onoj ctor device h*e 

a snortened interconnection >. no -w - fi 

or -, e 3ga k ' compared to the 0TP 

" Wh6reby the semiconductor device can b 

in a pa-asir^ - be red "ced 



<0 



(M) B re*** (JP} 



( i 



(ill hi. ci. ' 

xeu n/j« 
m/i i 



i A J 



?f^l 9 - 8 2 0 5 



IJ/IJ 



»•» s .t. a 



i 

i 



tin ttB : h 

1)1)48 B 



Hfl? ) - I 70490 



* r ^< (IMS) 6 A 1 4 6 



* £ u a Aflat ,n a a r - ■ 

■ - ' ± l i fi 

(MieilA O0O0O2«97 



■ • 4 A 



m 



J**>9im*ti i tnmi9B**emzTT hi . -r > t - 

V-KIS. H««a/>««^f T»J « I 3 ! A • . X 2 
» A b . *)|A(. * 4 ** *A dV« f ULT^9. 

o-^c«t«-«»jti:A«»TJi2flei:rfiee->Tri 
ecA./t*ui:jeit2nr^4. 



< • ) 



1 • • 



1 1 I A 



It* It* 



— I 1 I A k 

* ' ) 0 1 



I J I A • 



• . — t J i. 



I > t 



1 f 1 aT 




I I 4 




1 1 1 ^ '" 



. 111*1 




I ) ) I 



I 3 3 » 



7" 7 7 (~\ 

III ill lM \ nut 



1 • • 



( h n it x <r> c s J 

( 3 a g i ] ZC:7*>rKi::;^>r-v- 

t. #3 ^ — k 7 u - 1 1: . 'j-y7i/-t«i?:n 
» r. o -f ✓ r - v - k i . s-r >r-v-Ki;-ur,i: 

> r - v - k o **, r j! iz h v » x -f > r - - KirniT 
* * t?<*i: k £ u x a i: «> n t o o . s * 6 « r a £ i; 

aazcr^o. -f>r-v-Fis. ns/ett^a** 
9. a*- * j «ir - ¥ 7 u — l * « £«c« ? *>«o 
t 5» o . S3i, 7 * £ li > r - — k o * pi ic jr, //. 

If 12) 2C=.;*>7cczv:i , ?-f>: j - 

T. n 2 'I - K 7 U — U IS . l /-K7U-i.*«i'J t 

&ne>4 i, T -,)- y t , tf -f > r - «J - F i; - * n 

i,L * 7 • ■ — • •■• — ... .... . 

> r - ') - r <nr> RPiiioi'T-r > r - v - k i: n l t 
*.T. , 'j:.» f . ,s w *.jbtx. i.e. x 

365. X4£o<JH I K 

is «f > r- — f <o« •nciDrt* o TC3 A, if* ttic f5 a * 

(K*33) I m*L 7 tZM^X. 

2< r .^.I< r 7. K * ftXniSM z nri'^c 

£ € * a £ T o »n * » * * X*. 

( »J 3 4 4 I n 31 U 3 «C « t • T . 'J - K 7 U - i i: f 
< '< V KttLTJ»0. "» » t* * * IZ ^ -f /' v F Jt i: !5 

Ken. Bt^ntk'KdinittToC Wit'it i * 
laarjSI :s * rj 3 1; H * • T . - K 7 u - t is f 

* • 

(UXOtfl it a -1 ! \ » L 2 IC H i » T . v 2 3 5 ? 



* « « 9 - I 2 C S 

I 

l ^Mr 1 55.i;:-.i I2 nT»o. a.^.a 
:aHi:7<r:;,:^>r-v-vca,ff 6; . 

a. 

'"'in tf a 3 I * • t 2 :: ft 1 . ? . * * a a 
'< > 7r: »; «r >r-»/-K^j2£: : s t . rT 

* 5 il i i' t a 3 J I , 
10 ( 0 0 01) 

•cncTc. £ ~ . 7:f -'j-Koe;;u < ~ - - 
coi- «-^ re% , i-K7v-4.t«i»jt»nifita 

( 0 0 0 21 

« Z flt l75;fv? , i-K7U-LM y y-.;i 
>S - C 3 • ; : « i ^rjr^:i.:«; iT ^ 
!C = a li 5 ^ : i : Oi-TCTif -(/(•/ kmi s 1 i«> 
« 2 ft E a 4 r ; f . r r, s». t i? j ,^ ^ o 7 7 f - - k 

K I 5 I 3 7 7 f - - K M I S I 3 iz - * £ /£ -» 

-f /r-v-KHi s : 2. K*>r-v-KBi 5 1 
Zfti'CKdsiajf 1 S2 0o;S^ v Ki 5 2 1 
it;fr)i:a»T? rl o 07 TrT s 3 0 7" * "5 * * 

T- I $ 2 0 ti:»LTn|H^*)f.fl. rtB^b^^JT 
li I S-tOSrt^C-jt^O. si«5f 1 S 2 0 
-K7l^-iOf-f/tyK| 5 I iBSCSttLCU 

e?aft< > : j - *' 1 s t z^itrHftT^ 

*»f >LT«t»-5no (*«) '/-K?u-ti:. 
ici:ai 5 <b) c^tjl 7/:«aotftT.-*u ess 

Ttf?ttTi.:oOf«<Mv>' t $ I it. f<'*y¥ 
t S I I *7 ff S 1: 0 *T -i'M /i * S ft JS rtSITi^ft 
ftOt-'i-Kl S 1 J. ff <> f - V - K I 5 I 2 

*n 5 I 3 . «JJJritT*»ort.£^4ri.^- l $• 
0 14. v-Kn-t I Slflt*tX « M.-i 
(CI^B 1 5 l JltaXT«0. iisr. P/^-a. 4 
2S* '< 2 Xlvr/v-e^t) . nS4ifti7/; 
* a !S i:*9 n /i t 31 5 * * * . 7U.A.t l l < 11 X*v r* > 

i:. C i 5 (t) i < » ic * t - ¥ 7 u - i. * I D ^> 

1000 31 ;n;:':v-Kn-it ic» u ^ w :? 
waso*awzx [7?;r77V-s7v-:/w 
r - > ) i: ^ i ■ T v ^fisoR.'^'i 1 irousc = 



< ) I 



TOrP (Th in Oueo ri*i P, clca 

* ;,r ♦ asctoicrtTi:. ru;i:jtin-,uf/o 

- * r " V-K7U-u«»)fiK.v 0 . 2 S mm 

«ff<n to e a*.. = vf >7aiiTmi;iTer:. c 
r v r /v-Rfrt/)^a^ f o. * s mm a * 

fi-K7U-iSR|4, 0 ) € + (6 14 

* 1,7 - «XO/t^ - >a«fcf<x e n/t ■» * ? t /> l r~ 

G m 6 J? T U >\X hCU^.Ui. *-0*a« r - 
•"5 n 5 U v i K € 55 til L X ( B i 4 ( c ) ) . u - >. 

-v»>r*::r. ^ 7u-r icrss tf f - k 7 u - 
5" t» . c t -5 ( ® 1 4 f d )')*"** 

«S£n.v;-K7',-Li:. jr.*;. m * co r 7 - s 

T • ' v " i-KK*B5««>n.iRf:rf k 

(*> ^eum; Vo*V*»rV ** 

' > * c: i: s ir . f < > w u ^ ^ . - • 

* - € r) 1: :i . -r O * X ;; n 0 IVSmmU* 
ilt lf\Ti«4. Si 4 1- .<?. t ^ t c z ^ * 

^ -t I ,T .■£ C 4 * . 'J-. v 7U-t«<SS0 ; 5 

< r r > r « >ro.t/>otfjEcc;<T 0 - e 0 ^ m 



* = 9 - 



- e : c . 



foooo ie. M|r 



S - 0. 



1 c 



R « o c it n is-a , r .- b a 1 is e« .-i a ir-/s * t ft> _ 

T ^ o . 
( 0 0 0 6 ] 

xztqdi:. 7 9 ^ - - s o C2 a x u cx 

?'**3ic < ) t* /i, * ft ^ «r. :o.' ^01 
^ » =• a 1: n ^. t e . 7 - ^ - K ° <2 ^ 

( 0 0 0 7 ) 

* ■ ■ *• • • •» » • — 

/s ? /)' v - . w 7 v - Ls'ur>a f :<) t w»T; n« »r" ' 

- KOnmi;;>ii»T-f / r? 'j - K i; n I T » r 7T 
n"j C i : 7 F. t 3 T »*Bt if liABlifi />• -sfl^: 

trr* 1 ). f > r - - k 1: . *£e«/>'U75*. T * L 



-^^-.»s. HSB1 , <>; .. l; . Kt ^ 
> - - V - k a - _ y , g u 

* r * - - r : nt r ■ * * m c * = u t * • »* »r 

tut. i«i;^, T . Si »- ?l: Y . 
.... f'.TOr-i-Ktjn-^,. 

^ r * * u . x * tr X t II -7 << /\ y K ^ 
,Vi»r . . _ - . * * x * — 



it 



»**««. v ,.* s ,. r «,. mamm * 

»»*Sti : . «>rc.io 

* o o o a ) 



**»**«jri:«*. r . *^, tr ^! **** 

«u * : „,. t , <> .., ) . f . s s?ltj: 

(coos; • 
«*8i-,e !1: *i rSt , T4 , tl c.,- B *«— 

^*<r.* = eB o*_ 5S r. c ? t., , „ - 

««'«itS«*«JI*«* a BTAO. B2 , e , 

:ooi:»an«. 1 To i:ta BS --, 



- y 7 U - i . iJii 



- ✓ 



»• - V - K . ; 3 ] a . 1: 



*0 



se 



~ ■ S S » ( /-. v k j I 1 1 :r v > - - - 
* 2 « l D 1 a b ^ r 7 •< r 1 2 0 ic - »> . 

« t ^nr . a^P.j 3 3*5**3Ei 3 3$ 

':s^n/:*3so«eH^aT«i 3*3 a t /> 



■** 1 3 l o 



8 



< i j 



<•» JO.:. «:x- v r/v- Kst . fc _. 

L/; lt) T -it- _ „ , . ^ 

an: * , a*« x « ne - „ , „_ " 
? 'J 1 *™ * * « * e ec « v - k 7 „ - <. 



^ V c c ^ 



f : : < 



'ffa (bi 



10 



70 



ICCt««! , til?***--' 

L/ ^- f«a r c > j ~- > r s 

""iftlJJlfM,,. - : - 

c « a . a e r 5 . ■ •,. ^-"7 * " u « 

(0013) »B M , JltIa ■ . . 



3f 



* w 15 * » - - v f- > vmxL u rf . 



_ w , , « a ^ *~^Vwk-V 



j00 I J) «ClMIIIM,Ht S .|.' M(1 



■■■•■'■aiOBTi 

1 - \JL}. 1 C i; »; - k 7 u - ■ • ~ ... 



SO 



* 0 A . I I ! 0 B tftllt /i, r 3 I ! ( . > i 

T. vv^oiioMOBtnoi:. -r > r - - 

CHI , 30.3. KCcVV-KH-L I I I UO 



• 

•Si 

13 



J 



i - 



3 



— » 



»ixn.:of.v-KMi,» ft : IJ(l . !Ti: 

2- 5 * f/c .V i: T .. U>S Kiif ->ji.jb c? ~ 
r -'J-^7u-:^| i i c - y * > 7L 

^fccr.d-o^,, I SCO* 
»l2§«l v f/jfi:«i.TV-K 

lie 0UTo^, f>7 , o , iyv ^ Ma 

( c ) ) 

-»*. k ««:.«Ti<. gl :-..o-, a . f)eBl , s . 
Hto-« M i.«T 4 ; tl :u»,:. t | ( 
to t«Tiic. a-»~, H i . s otnr x 

•o... r»»,« s<) ,„.„ t)1 4 - x 

< ^«'..oi:tT».icti.: 1 ;fi,-; 7f> 



< I J 

!:f, e 2.: v?> ^ r: --^--c-n,. 

' ^ *l L -s ; ^ ~- v 

'HO*. 11280) 

jo-.., ±z Bll!i ;;. KH . ini4 

* 1 J I AC t< / T- V- Kf) 

(0 o i $ i *. ii2«u,BiK/?.r: v t>7 

^^^^ Ivf>3rt:«)! Cf)l ; THn 

- 2T £ I.- .•; t . — _ ;£-..»• — , 
« t * < L .V a* «i ^ ft x r * T ^ a /« t «« e * L r 2 ^ 

1 • » i * i; * t . ^ c « ^ >5 1; « i . r i: , < > r « . ; 



| 



1 1 

XTa< T *c. Bl 1 (e) i: * r. * * a w , 

i Smmr Tfcieacisjitt^o. fffino yfr . a 
r? S />< u £ a * . sc^i;. <>r-v-K^a^ 

Vfet0 - Oamm. K52 SismT»*«« C M m 

c. <>r-'j-Fi:3w/»«je£Liii.4ei:':: B9 
a* i 3 I B *kit.~< /r-v-KftastcI . * * 

»^T5«cn. ss ( C ) rorc«rj: ii:.-a 

€«*T*. S)9 (c) (O) Otcar. 7l,;-<:- ; 

- 7 -t^^ri^ff <r>r -r. v-K7t,-Li:i;c c - 
-n\- for: ar/i/ymt erriv/s.-r r r-Trrir 

• k 7 u— tw-r »•= -r-K * rnr«wr«— 

13 f-r > fa) CmT^^irorxo. 
= 5Si3i AbjioawiinVsr^^TXit'ii^c 



to 



= s - • I : 5 
«*e<*n*i.. :A.« Stl ,,. KH ' < 

"i'w^l^t,;^. i::r tf(: ,.._. I 
£ 5 * * i. t = a i - • - " ." " 

t ~* * ~ . . . * •» «C M 

o ?: ._r,, : , K? , j j jj ,. s ^ c • • 
f " » * x i js^ g , :88 L V - .: c •'" - 

re-r-.-e 3-rd 3-rrrc • T K « * .= : •+ „ ■ 

•"""'•.'J «TII«. () (t) , l: 



It 



>rr. !f'EO«i(U»fg tl , tllllTl ,5 lt)T 

i 0 c . I ?. I. * »j t ._ * s n i n m a 1 1 ^ s * a x k' a 

i m m «•>• .iiffr th-T- 1'1'i'H ■•■ • i!L - B - J - '•• e - < '- l: -^g* A^L»» 

*IA. 1 2 1 B i:o ^ £ H T^i. ~v5>7 = ?w 

t 3 (/>> n fir : <i:.Tr.xi^,!i;Tfrc - nr .. ; . 

* ^ ^UN ( T > r -f > ^ ) tT.TLO 



K I . 2 2 0 n 7 -f T . 2 3 0 I2V-K7U-1.. 2 3 

nz. *) - k 7 u - l 2 a o ir y -f / 1 v k * f* 

07,*»4B3f J 1 0i:f-/t-' i |-K ?3 i' tct 



2 1 I 



v.- v , 



V 

r 



a. 
i 



is 

*i:Hr! 2 o r • n ^ . 

" ""-'>- * 1 3 i m ; 

'•'•10(61 C.*T. y-f/v; KtBftCi. - 

v ? >r u- c o r. c jcx e f.a v - k ? u- t ? 3 0 ^ 
: T * i4 '- - -- •* ■ **« : o««*.;, :e)Ica 

a. ffl . itjin ^ i* to r u jC-^tj^^^ a 

fil "'* ,!:: -' «*« r-s« <i s i o i ,- 

Ss ' KTT--r-r-rri;.ir:v=> 

-.'s.tot.oewRL. bio (.i .:stkk,T;I 

•-<• * xs t s & r< £a«c s s l: x K K - nm , e ni 

«S '91 T. *IStJT55i7j,|;i, Tl , s< 

**Mi: 4 i. T :-, ea „ 6 , 1 . CJ1|?S(si; 

■ ** £MfiK£±T ii^Cv^ OTA 

Ti«5 , .*"7"- — • . .. 

"i-JT*"* , ~* c jT7* B «» «us«' 4 « s x • - 

«*>»SBT*9. 66 (»> lte « (.) OAS-* 
*«• 3 1 0i:e*«-i. 3 , J ::,<> 7 . 3 j c 

' JlAc:: ^J. njuafeg. 3 3 : "a :: 3 



0/uc * - f ; c s 
ttK - °--'-n a ioxzc- i i j « 

:r >>i - T. can- — ~ * 

* ^ c £ r - * - c iC ^ »3 f5 r> n <s .* 



56 



• ' V *5 o . 

r^t.rw^ tor**, c-fctjucira 

'••>-^:»Hfi.«att%.:jtt?e.ft. 

©6 (ii Op 7 - S 8i:fci?iSf EgfJKfOt^ 

'-c/ioa. c:r < « u a 7 p'. ;ooi.-saB 

2 S . 4 | DC* J*Sf. 4 l l IZ ,t y k . 4 3 0 



It 

■J - K 7 u _ t _ 4 3 MS -f > T - V - K . i)u , 

. I accr,-|. oji:»te». .jja.-s 

< , OKjeaoMHT**. xxsnc^ 
Sis. = « i o n/ty k j , , a,»)3Et<>- 

-V-K3 3 3 I A*i:«*iai|»«« i 

0 it> t TBI U . /; y K « , , t 4 >T _ 7 _ F t 3 

• «» >«< 3 J A* tt7^T« 2 tst«Mr, 
StKC. 6 10 ( » I . CIO (0) .;-T»E*!t 

**i»«Rj<sqjtm S i:, ^^ I<00 > 

'0 0 2 6 ) 8 7 CO ,:. x**<„ s<t(tgfi „ r 
•"•IBMOKICTM. 07 , e , C « TXJI 

. SrtLTSi.t„H»)T*5. e(e ( i (;t4 

»«romof I) , llIUl , Bi ,.,. . 

-lo.o_?_M 

- - <t>>-IC.T;T 7 K t H "3 - S 7 u - . 

C«u xicfi i isnitii'fj Halo's j 

(an X«W< owJirr^S*** 2 7,5**© 

5*36* I ^Wff rttts^aas sor? = r t * 



< > ) 

IS»13I Ot-.J-k*,. CS 
(SI 4 1 li!0'l-K H - , 

l0 °- 200. 3 0 0. 400 

1 1 °- 2 10. 3 i o. 4to 
* a M 

< /* K ) 

:c 12 0.2 2 0.4 2 0 
< r 

1 2 C A . 12 0 6 
- LLl^ 1.2-1. a 

•> e n 

130. 230. 330. 430 

13 1. 23 1. 33 1. 43 I 
> T — 7 — K 

: I_]^1_ A *' 2 3 1 A a . 3 3 l a«. 4 3 I a * 



S3!Ab. 23IA6. 33tAb. 4 3 I At> 
2 * 

1 3 I A c . 23IAC. 3 3 t Ac. o'ViV 

: m - 



i y i ac. nuo. 33tAc. 43iAd 

4 ft 

* * • ■ 

_ I 3 t B 

4C 1 3 3 2 3 3.3 3 3.4 3 3 



- 73 
I 3 3 * 



• 233B. 333B. 4338 



133S. 233S. 3 3 3 S-r" 4 3 3 S 
I - 0 ..J ho. 3 4 0 . 4 4*0 
it 13 0 



/ : 



< 16 j 




■ • . • 




/ 



* 2 0 5 



f i > 



■as 



i • 




fC 6 j 




I 



/ 



-iS \. 



Co 




j J | \ 



; -2 i ; 



s 

— 
J 



< •> 



<b> 




• : I 



Co 




1 * 



f2! ? J 



* : j a 



( t ) 




: 3 : 



C 



' J C A 



C I t 



< J 1 



< n At 



« J I A • 



7; 



' 3 I 



Ad 




••• S y s\ — C 



to 



» J 3 




f'O 



> 1 e 



1 l 3 



"•(SI M 



' I J i A 



(b) 




(Si 4] 




t & ) 1; x * 



I I 4 t-^ 




IO» 



1 < : • 

? x > u y x * 




^ 1 « 1 • 





'" = "" s « s 

1 « * • > r - v — 

» & » « 

^ 1 - 1 « 



— 1 



» » 



< II ) 



' 2 I 0 I 



f « ) 



2 : j 



: 3 c A 





^ 1 — = 




(<) 



(b) 



(c) 



c 




» I H 




f C) 




7 3 1 



- 1 a ' ^ ,?> »i rr r< I — ) c - a 

mm 



Sit 



» : l c 



c n (3.- : - , 



.7 



t 4 t 



hp ; -n 




» 3 I 2 



Cb) 



i I l o 




lit. 



c 



• 1 1 i 



( — 

1 j 1 ' a : n • 



■ > 1 1 



♦ • - 



